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Experimental procedure
2-1 Synthesis of phytanyl bromide
2,3-dihydrophytol 4a
Phytol (10.0 g, 33.7 mmol) was dissolved in methanol, Pt/C (2%, 1.00 g) was suspended therein and the suspension was stirred overnight under a hydrogen atmosphere. After completion of the reaction, the suspension was filtered to remove Pt/C, and the filtrate was concentrated to give 2,3-dihydrophytol. This was used for the next reaction without purification. 1 H-NMR (CDCl 3 ): δ 3. 77-3.58 (m, 2H), 2.42-0.96 (m, 25H), 0.96-0.75 (m, 15H) . 13 C NMR (CDCl 3 ) : δ 19. 6, 19.7, 19.7, 19.7, 19.8, 22.6, 22.7, 24.4, 24.5, 24.5, 24.8, 28.0, 29.5, 29.5, 32.8, 37.3, 37.3, 37.4, 37.4, 37.5, 37.5, 37.5, 39.4, 40.0, 40.0, 61 .2.
2,3-dihydrophytyl bromide 4 (Phy-Br)
2, 3-dihydrophytol 4a (33.7 mmol) was suspended in 48% hydrobromic acid (100 mL), concentrated sulfuric acid (0.17 mL) was added dropwise and the mixture was stirred at 100°C overnight. The reaction mixture was cooled to room temperature, extracted with hexane (200 mL), and washed twice with 5% aqueous sodium hydrogen carbonate solution (70 mL) and once with 20% brine (70 mL). The organic layer was dried over sodium sulfate, and the solvent of the filtrate was evaporated. The obtained residue was purified by silica gel column chromatography (short column, hexane alone) to give 2,3-dihydrophytyl bromide 4 ("2,3-dihydrophytyl group" is referred to as "Phy" hereunder) (10.41 g, 28.8 mmol, 85% vs. phytol 18.9, 19.0, 19.7, 19.8, 22.6, 22.7, 24.2, 24.5, 24.5, 24.8, 28.0, 31.6, 31.7, 32.2, 32.8, 32.8, 32.8, 36.8, 36.8, 37.2, 37.2, 37.3, 37.4, 37.4, 37.5, 39.4, 40.0, 40 4, 5-tri(2',3'-dihydrophytyloxy) methyl benzoate 5a 2,3-dihydrophytyl bromide 4 (40.6 g, 112 mmol), methyl gallate (5.90 g, 32.0 mmol) and potassium carbonate (22.14 g, 160 mmol) were suspended in DMF (400 mL), and the mixture was stirred at 110°C overnight. The reaction mixture was extracted with hexane (800 mL), washed with 1M hydrochloric acid (400 mL), 5% aqueous sodium hydrogen carbonate solution (400 mL) and 20% brine (400 mL), dried over sodium sulfate and the solvent of the filtrate was evaporated to give 3,4,5-tri(2',3'-dihydrophytyloxy) methyl benzoate 5a (29.3 g, yield 93% 3, 4, 5-tri (2', 3'-dihydrophytyloxy) benzyl alcohol 5 3, 4, 5-tri (2',3'-dihydrophytyloxy)benzoate (29.3 g, 30.0 mmol) was dissolved in THF (400 mL), and diisobutylaluminum hydride (DIBAL)(1.0 mol/l toluene solution, 96 mL, 96 mmol) was added dropwise over 30 min under a nitrogen atmosphere at 0°C. After stirring at room temperature overnight, 0.2 M hydrochloric acid (50 mL) was added dropwise at 0°C to quench the reaction. The solvent was evaporated to about half, and the residue was dissolved in ethyl acetate (600 mL). The mixture was washed three times with 1M hydrochloric acid (300 mL), once with 5% aqueous sodium hydrogen carbonate solution (300 mL), and once with 20% brine (300 mL), and dried over sodium sulfate. The solvent of the filtrate was evaporated to give 3, 4, 5-tri(2',3'-dihydrophytyloxy)benzyl alcohol 5 (26.8 g, yield 94%). 1 H-NMR (CDCl 3 ): δ 6.54 (s, 2H), 4.57 (s, 2H), 4.07-3.87 (m, 6H), 2.04-1.47 (m, 13H), 1.43-1.03 (m, 60H), 0.97-0.80 (m, 45H).
13 C NMR (CDCl 3 ) : δ19.6 (3C), 19.6 (3C), 19.7 (3C), 19.7 (3C), 19.8 (3C), 22.7 (3C), 22.8 (3C), 24.5 (3C), 24.5 (3C), 24.8 (3C), 28.0 (3C), 29.9 (3C), 32.8, 32.8, 32.9, 37.3 (3C) , 37.4 (3C), 37.4 (3C), 37.5 (3C), 37.6 (3C), 39.4 (3C), 65.6, 67.3 (2C) 
4, 4-bisdihydrophytyloxybenzophenone 6a
To dihydrophytyl bromide 4 (14.30 g, 39.6 mmol) were added DMF (120 mL), 4,4-bishydroxybenzophenone (4.04 g, 18.9 mmol) and potassium carbonate (7.82 g, 56.6 mmol), and the mixture was stirred at 80°C for 5 hr. The reaction mixture was cooled to room temperature, ethyl acetate (300 mL) and 1M hydrochloric acid (100 mL) were added and the mixture was stirred to allow layer-separation. The aqueous layer was separated and discarded. The organic layer was washed twice with purified water (100 mL), and the organic layer was evaporated under reduced pressure to give 4,4-bisdihydrophytyloxybenzophenone 6a oil (14.20 g, yield 97%). 
Bis[4-(dihydrophytyloxy)phenyl]methylalcohol 6b
4,4-bis-dihydrophytyloxybenzophenone 6a (9.06 g, 11.7 mmol) was dissolved in THF (73 mL) and methanol (36 mL), sodiumborohydride (1.41 g, 37.2 mmol) was added, and the mixture was stirred at room temperature for 2 hr. To the reaction mixture was added 1M hydrochloric acid (80 mL), and the mixture was concentrated. Ethyl acetate (100 mL) was added, and the mixture was washed successively with 1M hydrochloric acid and water. The organic layer was concentrated to give (4',4'-bisdihydrophytyloxy) benzhydrol 6b as an oil (8.90g, yield 98% 
Bis[4-(dihydrophytyloxy) phenyl]methylamine 6
6c (8.50 g, 10.0 mmol) was dissolved in toluene (50 mL) and ethanol (50 mL). NaOH (4.01 g 10.0 mmol) was added and stirred for 16 hr. Toluene (100 mL) and water (100 mL) was added for washing. The organic layer was washed with 10% Na2CO3 aq. and 20% NaCl aq. (100 mL). The organic layer was concentrated and was purified by silica-gel chromatography with ethyl acetate and n-hexane solvent system to give 6 (6.91 g, yield 89% Fmoc-Leu-OBzl(3,4,5-OPhy) 7 3,4,5-tri (2',3'-dihydrophytyloxy) benzyl alcohol 5 (2.0 g, 2.01 mmol) was dissolved in chloroform (20 ml), Fmoc-Leu-OH (0.92 g, 2.61 mmol) was added, EDC.HCl (0.55 g, 2.87 mmol) and DMAP (0.03 g, 0.13 mmol) were added under ice-cooling, and the mixture was stirred at room temperature for 3hr. The solvent was evaporated under reduced pressure, and the residue was dissolved with cyclohexane (20 ml). To this solution were added acetonitrile (20 mL) for washing twice. The cyclohexane layer was concentrated and dried under reduced pressure to give Fmoc-Leu-OBzl(3,4,5-tridihydrophtyloxy) 7 (2.65 g, 1.99 mmol Table- 4, 7 (200 mg, 0.15 mmol) was dissolved with CPME (3 mL) and mercaptopropionic acid (48 mg, 0.45 mmol) and DBU (137 mg, 0.90 mmol) were added under ice-cooling bath. The mixture was stirred at room temperature. After completion of the reaction, to this solution were added under ice-cooling 1M hydrochloric acid/CPME (0.4 mL, 0.4 mmol) and 20% Na 2 CO 3 aq. (3 mL) twice for washing. The organic layer were separated and analyzed. A part of organic layer was washed with brine and concentrated to give H-Leu-OBzl(3,4,5-phytyloxy) 8. 
2-5 Fmoc-deprotection and aqueous washing (for
By-product fulvene adduct
The wasted aqueous layer was acidified with HCl aq. and chloroform was poured into the mixture to extract the fulvene adduct. The organic layer was evaporated and purified by silica-gel chromatography (Hex-AcOEt) to give the fulvene adduct. 6, 37.1, 41.1, 120.6 (2C), 126.3, 126.4, 127.9 (2C), 128.0, 128.4, 142.1, 142.2, 147.9 (2C) 
Fulvene adduct derived from Mpa
Layer separability of aqueous washing step
The layer separability of aqueous washing was evaluated with "+" and "-". "+" means sufficient layer separability as the image picture A. "-" means insufficient layer separability as the image picture B and emulsion was formed in phase separation.
Picture A Picture B
2-6 One-pot peptide elongation
Fully protected Degarelix bearing anchor molecule 10 
10
Iteration 4,4'-(2',3'-dihydrophytyloxy)diphenylmethylamine (2.0 g, 2.38 mmol) was dissolved in chloroform (20 ml), HOBt (0.35 g, 2.38 mmol) and Fmoc-Ala-OH (0.93 g, 2.62 mmol) were added, EDC.HCl (0.60 g, 2.88 mmol) was added under ice-cooling, and the mixture was stirred at room temperature overnight. The reaction mixture was washed with 20% NaCl aqueous solution (16 mL). To this organic layer was added under ice-cooling thiomalic acid (1.16 g, 7.73 mmol) and DBU (3.14 g, 20.61 mmol), and the mixture was stirred at room temperature for 2 hr. To this solution were added under ice-cooling methanesulfonic acid (0.45 g, 4.64 mmol) in chloroform (3 mL) and was washed once with a mixed solvent of 10% aqueous sodium carbonate solution (20 ml) and DMF (4 mL), twice with 20% NaCl aqeous solution (20 ml) with stirring at room temperature, and the organic layer and the aqueous layer were partitioned. The obtained organic layer of H-Ala-NHDpm(4,4'-OPhy) 9 was directly used in the next step. th residue; Fmoc-D-Nal-OH. The amount of all the amino acids used was 1.2 eq. After completion of full sequenced elongation, to the obtained organic layer was added under icecooling pyridine (0.18 g, 2.38 mmol) and acetic anhydride (0.27 g, 2.62 mmol) and the mixture was stirred at room temperature for 2 hr. The reaction mixture was evaporated and MeCN (60 mL) was added under ice-cooling condition. The resulting precipitate was filtered and washed with MeCN. The obtained precipitate was dried under reduced pressure condition for 17 hr to give fully protected Degarelix bearing Dpm type anchor molecule 10 (5.29 g, 2.03 mmol, yield 85% vs 6) H-Ala-loded onto 4,4'-(2',3'-dihydrophytyloxy) 24.5, 24.8 (2C), 26.9, 28.0 (2C), 29.9 (2C), 32.8, 32.8, 36.2, 36.3, 37.3, 37.3, 37.4(2C) , 37.4 (2C), 37.5 (2C), 37.5 (2C), 39.4 (2C), 50.8, 55.1, 66.3 (2C), 114.5, 114.5, 128.3, 128.5, 134.0, 134.1, 158.3, 158.3, 174.5 
